Demonstration of constant upregulation of the telomerase RNA component in human gastric carcinomas using in situ hybridization.
Upregulation of the ribonucleoprotein telomerase seems to be a prerequisite for immortality, a feature of malignant cells. Using a polymerase chain reaction (PCR)-based assay, it is possible to demonstrate telomerase activity (TA) in specimens of most human malignancies, whereas it is absent from most normal tissues. It remains unclear, however, why between 5 and 50 per cent of various malignant tumour samples give negative results when TA is measured by the telomeric repeat amplification protocol (TRAP). The expectation that reverse transcription (RT)-PCR for detection of the telomerase RNA component (hTR) would be able to complement or to replace the TRAP assay failed, since malignant as well as non-malignant tissue samples gave positive results in most instances. In the present study, in situ hybridization (ISH) was developed to demonstrate the RNA component of human telomerase at the single cell level. With this method, 13 specimens of fresh frozen gastric carcinoma and four of normal, dysplastic, or inflamed gastric mucosa were investigated and the results were compared with those obtained by RT-PCR and the TRAP assay. In addition, ISH was performed on formalin-fixed sections of the same cases. The TRAP assay revealed positive results in 8 out of 13 gastric carcinomas and was negative in all non-malignant tissues. RT-PCR led to amplification of the telomerase RNA component in all specimens tested, irrespective of the presence or absence of malignant cells. By ISH, all gastric carcinomas showed strong telomerase RNA component-specific signals over malignant cells, whereas only a few grains were detectable over some types of normal somatic cells, including activated lymphocytes. In conclusion, high expression of the telomerase RNA component was restricted to the malignant cells of all the gastric carcinomas investigated, as shown by ISH. This indicates that the absence of TA in a proportion of carcinomas is due to methodological problems of the TRAP assay and is not caused by biological factors. The detection of high levels of the telomerase RNA component by ISH is thus a useful technique for demonstrating malignant cells in frozen and formalin-fixed pathological specimens.